PRELIMINARY AMENDMENT TO THE CLAIMS 



In the Claims : 

Please cancel Claims 1-84 and add new Claims 85-170, such that the claims 
are as set forth below. 

1-84. Cancelled 

85. (New) A method comprising: 

providing a polymerized sol-gel material (PSG); and 

linking an enzyme to a surface of the PSG via covalent linkage. 

86. (New) The method of claim 85, wherein the providing comprises 
providing the PSG in a device selected from a microreactor, a column, a pipet, a well, 
and a well plate. 

87. (New) The method of claim 86, wherein the device is sufficient to 
separate an analyte from a sample. 

88. (New) The method of claim 85, wherein the providing comprises 
providing a PSG that comprises a photopolymerized sol-gel material. 

89. (New) The method of claim 85, wherein the providing comprises 
providing an inorganic PSG. 

90. (New) The method of claim 85, wherein the providing comprises 
providing an inorganic-organic PSG. 

91. (New) The method of claim 85, wherein the providing comprises 
providing a PSG prepared from a metalorganic material. 

92. (New) The method of claim 91, wherein the metalorganic material is a 
metal alkoxide. 
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93. (New) The method of claim 85, wherein the providing comprises 
providing a PSG prepared from a photoactive material selected from a metalorganic 
material that comprises a photoactive group, an organic material that comprises a 
photoactive group, a photoinitiator, and any combination thereof. 

94. (New) The method of claim 85, wherein the providing comprises 
providing a PSG prepared from a porogen material. 

95. (New) The method of claim 85, wherein the providing comprising 
controlling porosity, pore size, and/or pore shape of the PSG. 

96. (New) The method of claim 85, wherein the providing comprises 
providing a PSG having at least one pore having a diameter in a range of about 0.5 
microns to about 20 microns. 

97. (New) The method of claim 85, wherein the linking comprises 
derivatizing the surface of the PSG with a linker. 

98. (New) The method of claim 97, wherein the linker comprises a 
functional group that facilitates the linking of the linker to the surface of the PSG. 

99. (New) The method of claim 98, wherein the functional group is an 
alkoxy group. 

100. (New) The method of claim 97, wherein the linker comprises a 
functional group that facilitates the linking of the enzyme to the linker. 

101. (New) The method of claim 100, wherein the functional group is 
selected from an aldehyde functional group and a succinimide functional group. 

102. (New) The method of claim 97, wherein the linker comprises a 
silicate material. 
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103. (New) The method of claim 97, wherein the linker comprises a 
trialkoxysilane. 

104. (New) The method of claim 97, wherein the derivatizing is selected 
from allowing a solution comprising the linker to flow relative to the PSG, pumping a 
solution comprising the linker relative to the PSG, placing the PSG in a solution 
comprising the linker, and any combination thereof. 

105. (New) The method of claim 97, wherein the derivatizing is for a time 
of from about 30 minutes to about 60 minutes. 

106. (New) The method of claim 97, wherein the derivatizing is at a 
temperature of from about 4°C to about room temperature. 

107. (New) The method of claim 97, wherein the linking comprises 
exposing the linker to the enzyme after said derivatizing. 

108. (New) The method of claim 107, wherein the exposing is selected 
from allowing a solution comprising the enzyme to flow relative to the PSG, pumping 
a solution comprising the enzyme relative to the PSG, placing the PSG in a solution 
comprising the enzyme, and any combination thereof. 

109. (New) The method of claim 107, wherein the exposing is for a time of 
from about 30 minutes to about 24 hours. 

110. (New) The method of claim 107, wherein the exposing is at a 
temperature of from about 4°C to a higher temperature sufficient to avoid 
diminishment of the activity of the enzyme. 

111. (New) The method of claim 107, wherein the exposing is at a 
temperature of from about 4°C to about 40°C. 
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112. (New) The method of claim 85, wherein the enzyme comprises an 
amine functional group. 

113. (New) The method of claim 85, wherein the enzyme is selected from 
trypsin, pepsin, chymotrypsin, malate dehydrogenase, citrate lyase, isocitrate 
dehydrogenase, and lactate dehydrogenase. 

114. (New) The method of claim 85, wherein the linking comprises linking 
different enzymes on the surface of the PSG. 

115. (New) The method of claim 85, wherein the linking is such that the 
enzyme is covalently linked to a surface in at least one pore of the PSG. 

116. (New) The method of claim 85, wherein an activity of the enzyme is 
enhanced when linked to the surface of the PSG relative to an activity of that enzyme 
when free of the surface of the PSG. 

117. (New) The method of claim 116, wherein the activity is enhanced up 
to about 200-fold. 

118. (New) A method comprising: 

providing a photopolymerized sol-gel material (PSG); 
linking an enzyme to a surface of the PSG via covalent linkage; and 
after said linking, introducing a solution comprising a substrate to the surface 
of the PSG. 

119. (New) The method of claim 118, wherein the providing comprises 
providing a PSG that comprises a photopolymerized sol-gel material. 

120. (New) The method of claim 118, wherein the introducing is facilitated 
by pressure or voltage. 
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121. (New) The method of claim 120, wherein the pressure is from about 
0.5 to about 20 psi. 

122. (New) The method of claim 120, wherein the voltage is from about 1 
kV to about 5 kV. 

123. (New) The method of claim 118, wherein the introducing is sufficient 
for the enzyme to at least partially digest the substrate. 

124. (New) The method of claim 118, wherein the introducing is for a time 
from about 5 seconds to that sufficient for at least partial digestion of the substrate. 

125. (New) The method of claim 118, wherein the introducing is for a^time 
from about 5 seconds to about 60 minutes. 

126. (New) The method of claim 118, wherein the introducing is at a 
temperature from about 15°C to about 40°C. 

127. (New) The method of claim 118, wherein the substrate comprises a 
material having a diameter of about a nanometer or more. 

128. (New) The method of claim 118, wherein the substrate comprises a 
component of a biological material. 

129. (New) The method of claim 118, wherein the substrate is selected 
from a biomolecule, a protein, an oligonucleotide, a peptide, a steroid, an organic 
acid, and any combination thereof. 

130. (New) A method comprising: 
providing a polymerized sol-gel material (PSG); 

linking an enzyme to a surface of the PSG via covalent linkage; 
after said linking, introducing a solution comprising a substrate to the surface 
of the PSG; and 
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after said introducing, separating any remaining substrate and any product of 
said introducing from the solution. 

131. (New) The method of claim 130, wherein the providing comprises 
providing a PSG that comprises a photopolymerized sol-gel material. 

132. (New) The method of claim 130, wherein the separating is facilitated 
by pressure or voltage. 

133. (New) The method of claim 132, wherein the voltage is from about 1 
kV to about 30 kV. 

134. (New) The method of claim 130, wherein the separating is selected 
from chromatographic separation, electrophoretic separation, and any combination 
thereof. 

135. (New) The method of claim 130, further comprising, after said 
separating, detecting for any remaining substrate and any product of said introducing. 

136. (New) The method of claim 135, wherein the detecting is selected 
from absorption detection, spectroscopic detection, and any combination thereof. 

137. (New) A device comprising: 

a polymerized sol-gel material (PSG); and 

an enzyme covalently linked to a surface of the PSG. 

138. (New) The device of claim 137, wherein the PSG is disposed in a sub- 
device selected from a micro reactor, a column, a pipet, a well, and a well plate. 

139. (New) The device of claim 138, wherein the sub-device is sufficient 
to separate an analyte from a sample. 
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140. (New) The device of claim 137, wherein the PSG comprises a 
photopolymerized sol-gel material. 

141. (New) The device of claim 137, wherein the PSG comprises an 
inorganic PSG. 

142. (New) The device of claim 137, wherein the PSG comprises an 
organic-inorganic PSG. 

143. (New) The device of claim 137, wherein the PSG comprises a PSG 
prepared from a metalorganic material. 

144. (New) The device of claim 143, wherein the metalorganic material is 
a metal alkoxide. 

145. (New) The device of claim 137, wherein the PSG comprises a PSG 
prepared from a photoactive material selected from a metalorganic material that 
comprises a photoactive group, an organic material that comprises a photoactive 
group, a photoinitiator, and any combination thereof. 

146. (New) The device of claim 137, wherein the PSG comprises a PSG 
prepared from a porogen material. 

147. (New) The device of claim 137, wherein PSG is of controlled 
porosity, pore size, and/or pore shape. 

148. (New) The device of claim 137, wherein the PSG comprises a PSG 
having at least one pore having a diameter in a range of about 0.5 microns to about 20 
microns. 

149. (New) The device of claim 137, wherein the surface of the PSG is 
derivatized with a linker. 
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150. (New) The device of claim 149, wherein the linker comprises a 
functional group that facilitates the linking of the linker to the surface of the PSG. 

151. (New) The device of claim 150, wherein the functional group is an 
alkoxy group. 

152. (New) The device of claim 149, wherein the linker comprises a 
functional group that facilitates the linking of the enzyme to the linker. 

153. (New) The device of claim 152, wherein the functional group is 
selected from an aldehyde functional group and a succinimide functional group. 

154. (New) The device of claim 149, wherein the linker comprises a 
silicate material. 

155. (New) The device of claim 149, wherein the linker comprises a 
trialkoxysilane. 

156. (New) The device of claim 149, wherein the enzyme is linked to the 
surface of the PSG via the linker. 

157. (New) The device of claim 137, wherein the enzyme comprises an 
amine functional group. 

158. (New) The device of claim 137, wherein the enzyme is selected from 
trypsin, pepsin, chymotrypsin, malate dehydrogenase, citrate lyase, isocitrate 
dehydrogenase, and lactate dehydrogenase. 

159. (New) The device of claim 137, wherein different enzymes are linked 
to the surface of the PSG. 

160. (New) The device of claim 137, wherein the linking is such that the 
enzyme is covalently linked to a surface in at least one pore of the PSG. 
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161. (New) The device of claim 137, wherein an activity of the enzyme is 
enhanced when linked to the surface of the PSG relative to an activity of that enzyme 
free of the surface of the PSG. 

162. (New) The device of claim 161, wherein the activity is enhanced up to 
about 200-fold. 

163. (New) The device of claim 137, wherein the enzyme is sufficient to at 
least partially digest a substrate. 

164. (New) The device of claim 163, wherein the substrate comprises a 
material having a diameter of about a nanometer or more. 

165. (New) The device of claim 163, wherein the substrate comprises a 
component of a biological material. 

166. (New) The device of claim 163, wherein the substrate is selected from 
a biomolecule, a protein, an oligonucleotide, a peptide, a steroid, an organic acid, and 
any combination thereof. 

167. (New) The device of claim 163, further comprising a separation sub- 
device downstream of the linked-enzyme PSG, the separation sub-device sufficient to 
separate any remaining substrate and at least one product from the linked-enzyme 
PSG. 

168. (New) The device of claim 167, wherein the separation sub-device is 
sufficient to separate via any one of chromatographic separation, electrophoretic 
separation, and any combination thereof. 

169. (New) The device of claim 167, further comprising a detection sub- 
device downstream of the separation sub-device, the detection sub-device sufficient 
to detect any remaining substrate and at least one product from the separation sub- 
device. 
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170. (New) The device of claim 169, wherein the detection sub-device is 
sufficient to detect via any one of absorption detection, spectroscopic detection, and 
any combination thereof. 
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